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Descripti n 

Background f the Invention 

5 The present invention relates to vitamin D compounds, and mor particularly to the us of 1 a-hydroxylated-1 9-nor- 
vitamin D compounds to treat psoriasis. 

The D vitamins are very important agents for the control of calcium and phosphate metabolism in animals and 
humans, and have long been used as dietary supplements and in clinical practice to assure proper bone growth and 
development. It is now known that the in vivo activity of these vitamins, specifically of vitamin D2 and D3, is dependent 

10 on metabolism to hydroxylated forms. Thus, vitamin D3 undergoes two successive hydroxylation reactions in viva lead- 
ing first to 25-hydroxyvitamin D3 and then to 1 ,25-dihydroxyvitamin D3 and the latter is indeed thought to be the com- 
pound responsible for the well-known beneficial effects of vitamin D3. Likewise, vitamin D2. which is commonly used as 
a dietary supplement, undergoes an analogous hydroxylation sequence to its active forms, being first converted to 25- 
hydroxyvitamin D2 (25-OH-D2) and then to 1 .25-dihydroxyvitamin D2 (1.25-(OH)2D2). These facts are well established 

IS and well known In the art (see. for exan^e, Sudaetal. Biochemistry 8. 3515(1969) and Jones etal. Biochemistry 14. 
1250(1975)). 

HollicK U. S. Patent No. 4,728,643 discloses a method of treating psoriasis with vitamin D compounds which jn 
vjtro cause cell differentiation. However 1a-hydroxylated vitamin D compounds, i.e. those compounds having only a 
hydroxyl group at the carbon 1 position and initially lacking a hydroxyl group at the carbon 24 or 25 positions, are r^a- 

20 tively inactive in causing cell differentiation in vitro . Additionally, it is also well known that 1a-hydroxylated compounds 
are rapidly converted jQ ^vq to 1a.25<iihydroxy compounds, e.g. la-hydroxyvitamin D3 to 1a,25-<lihydrQxy-vitamin D3, 
or if the 25 carbon position is blocked to 1d,24-dihydrQxy compounds. Hollick et al, Science. Vol. 190. pages 576-578 
(1975) and Hollick et al, J. of Clinical Endocrindogv & Metabolism. Vol. 44.. pages 595-598 (1977). For example, in PCT 
patent application number PCT/DK89/00079 filed April 7, 1989 and published November 2. 1989 under number 

25 WO89/10351 there is disclosed numerous side chain homologated vitamin D compounds lacking the hydroxyl group at 
the cattx)n 25 position in the side chain. It is disclosed therein that such compounds are converted in vivo to active com- 
pounds having a hydroxyl group at the carbon 25 position by enzymatic hydroxylation, and may thus be used for the 
treatment of psoriasis. Thus, the human body can rapidly convert relatively inactive la-hydroxylated vitamin D com- 
pounds to metabolites highly active In causing cell differentiation. There has. however, been a failure in the art to rec- 

30 ognize the ability of 1 a-hydroxylated- 1 9-nor-vitamin D compounds to treat malignancies such as psoriasis. 

Tetrahedron Letters, Vol 31, No. 13, pp 1823-4, 1990 discloses 1a.25-dihydroxy-19-nor-vitamln D3 and its use in 
the treatment of malignancies while EP-A-0387077, which forms part of the state of the art by virtue of Article 54(3) 
EPC, discloses a class of 19-nor vitamin D compounds but none of these contains a triple bond in the side chain. 

35 Summary of the Invention 

Compositions containing one or more 1a-hydroxyIated-1 9-nor-vitamin D compounds with a triple bond in the side chain 
which compounds when administered to humans are converted to a metabolite, which metabolite in vitro has cell differ- 
entiation activity, together with a suitable canrler useful in the treatment of psoriasis are described. The treatment may 
40 be topical, oral or parenteral. Methods of employing the compositions are also disclosed. TTie compounds are present 
in the composition in an amount from about 0.01 ^g/gm to about 100 ^g/gm of the composition, and may be adminis- 
tered orally or parenteraliy in dosages of from about 0.01 pg/day to about 100 ^g/day 

The compounds disclosed herein unexpectedly provide highly effective treatments for psoriasis without producing 
unwanted systemic or local side effects. 

45 

Detailed DescrlDtlon of the Invention 

The vitamin D compounds useful in the compositions of the present invention and for the treatment of psoriasis are 
those which are solely 1 a-hydroxylated, i.e. those that do not initially have a hydroxyl group at the 24 or 25 cartx)n posi- 

50 tion in the side chain. Such la-hydroxylated compounds are readily converted to 1a.25-dihydroxy or 1a.24-dihydroxy 
compounds in yrvQ. These dihydroxy compounds are highly potent In inducing cellular differentiation, and the preferred 
conpounds are those which induce cellular differentiation with minimal or no effect on either intestinal calcium absorp- 
tion or bone calcium mobilization. Accordingly, specific preferred exanples of vitamin D compounds defined by the 
above functions are those selected from the group consisting of 1a-hydroxy-1 9-nor-vitamin D compounds. 

55 The 1a-1 9-nor-vitamin D compounds refened to herein are a class of la-hydroxylated vitamin D compounds in 
which the ring A exocyclic methylene group (cartx}n 19) typical of all vitamin D systems has been removed and replaced 
by two hydrogen atoms. Structurally these novel analogs are characterized by the general formula II shown below: 
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20 where X and Y are each selected from the group consisting of hydrogen, acyl, alkylsilyl and alkoxyalkyl, and where the 
group U represents the following side chain: 



35 wherein and R2 are each selected from the group consisting of alkyl. hydroxyalkyi and fluoroalkyi, deuteroalkyi or, 
when taken togetiier represent the group - (CKym - where m is an integer having a value of from 2 to 5, R3 is selected 
from the group consisting of hydrogen, deuterium, hydroxy, fluorine, 0-acyl, alkyl, hydroxyalkyi and fluoroalkyi. Rg is 
selected from the group consisting of hydrogen, deuterium, fluorine, alkyl, hydroxyalkyi and fluoroalkyi. or, R3 and Rg 
taken together represent double-bonded oxygen or double43onded cartx)n, R4 and R5 taken together form a cartx>n- 

40 carbon triple bond i.e. a cartx>n-carbon triple bond is formed between the two carbon atoms, and wherein n is an integer 
having a value of from 1 to 5, and wherein the carbon at any one of positions 20, 22 or 23 in the side chain may be 
replaced by an O, S. or N atom with the proviso that when R3 is other than hydroxy or 0-acyl at least one of R3 and Rg 
is hydrogen or deuterium. 

As used herein "alkyl" represents a straight-chain or branched hydrocarbon radical of 1 to 10 carbons in all its iso- 
45 meric forms such as methyl, ethyl, propyl, isopropyl, butyi, isobutyl and pentyl. and the terms "hydroxyalkyi", "fluoro- 
alkyi" and "deuteroalkyi" refer to such an alkyl radical substituted by one or more hydroxy or f luoro or deuterium groups 
respectively. An acyl group is an alkanoyl group of 1 to 6 caibons in all its isomeric forms, or an aroyi group, such as 
benzoyl, or halo-, nitro- or alkyl-substituted benzoyl groups, or a dicarboxylic acyl group such as oxalyl, malonyl, sucd- 
noyl, glutaroyl, or adipoyl. The term "aryl" signifies a phenyl-, or an alkyl-. nitro- or halo-substituted phenyl group. 
50 It should be noted in this description that the term "24-dihomo" refers to the addition of two metiiylene groups at tiie 
carbon 24 position In the side chain. Likewise, the term Irihomo" refers to the addition of tiiree metiiylene groups. Also, 
the term "26,27-dimetiiyl" refers to the addition of a methyl group at the cartx)n 26 and 27 positions so tiiat for example 
Ri and R2 are ethyl groups. Likewise, the term "26.27-diethyl" refers to the addition of an ethyl group at tiie 26 and 27 
positions so that R^ and R2 are propyl groups. 
55 The preparation of 1a-hydroxy-19-nor-vitamin D compounds having the bas\c structure shown above in formula II 
can be accomplished by a common general metiiod. using known vitamin D compounds as starting materials. Suitable 
starting materials are, for exaniple. ttie vitamin D compounds of tiie general structure IV: 
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where U is any of the side chains as defined above. These vitamin D starting nnaterials are known compounds, or com- 
pounds that can be prepared by known methods. 

Using the procedure of Deljjca fit al U.S. Patent 4.195,027, the starting material is converted to the corresponding 
1a-hydroxy-3,5-cyclGvitamin D derivative, having the general structure V t>elow. where represents hydrogen and Q 
20 represents an all^, preferably methyl: 



So as to preclude undesired reaction of the 1a-hydroxy group in subsequent steps, the hydroxy group is converted to 
the corresponding acyi derivative, i.e. the compound V shown above, where represents an acyl group, using stand- 
ard acylation procedures, such as treatment with an acyt anhydride or acyl halide in pyridine at room temperature or 
slightly elevated temperature (30-70'>C). It shouM be understood also that whereas the process of this invention is illus- 

40 trated here with acyl protection of hydroxy functions, alternative standard hydroxy-protecting groups can also be used, 
such as. for example, alkylsilyl or alkoxyalkyl groups. Such protecting groups are well-known in the art (e.g. trimethyls- 
ilyl. triethylsilyl, t.-butytdimethylsilyi. or tetrahydrofuranyl, methoxymethyi). and their use is considered a routine modifi- 
cation of experimental detail within the scope of the process of this invention. 

The derivative as obtained above is then reacted with osmium tetroxide, to produce the 1 0, 1 9-dihydroxy analog. VI 

45 (where X^ is acyl), which is subjected to diol cleavage using sodium metaperiodate or similar vicinal diol cleavage rea- 
gents (e.g. lead tetraacetate) to obtain the 10-oxo-intermediate, having the structure VII below (where X^ is acyl): 
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These two consecutive steps can be carried out according to the procedures given by Paaren fit al- (J- Org, Chem. 4S, 
3819 (1983)). If the side chain unit. U candies vicinal diols (e.g. 24,25-dihydrcKy- or 25,26-dihydroxy, etc.). these, of 
course, also need to be protected, ag. via acylatlon. sllylation. or as the Isopropylidene derivative prior to the periodate 
cleavage reactions. 

In most cases, the acylation of the la-hydroxy group as mentioned above will simultaneously effect the acylatlon 
of side chain hydroxy functions, and these acylatlon conditions can, of course, be appropriately adjusted (e.g. elevated 
temperatures, longer reaction times) so as to assure complete protection of side chain vicinal diol groupings. 

The next step of tiie process comprises the reduction of the 10-oxo-group to the con^esponding 10-alcohol having 
the structure VIII shown below (where is acyl and represents hydroxy). When is acyl. this reduction is earned 
out convenientiy In an organic solvent at from about O'^C to about room temperature, using NaBH4 or equivalent hydride 
reducing agents, selective for tiie reduction of carbonyl groups without cleaving ester functions. Obviously, when X^ is 
a hydroxyiarotecting group that is stable to reducing agents, any of the other hydride reducing agents (e.g. IJAIH4, or 
analogous reagents) may be employed also. 



The 10-hydroxy Intermediate is then treated with an alM-or arylsuHbnylhalide (e.g. methanesulfonylchloride) In a 
suitable solvent (e.g. pyridine) to obtain the corresponding 10-0-alkyl-or arylsuHonyl derivative (the compound having 
the structure shown VIII above, where is alkyl-SOaO-, or aryl-S020-, and this sulfonate intermediate is tiien directiy 
reduced, with lithium aluminum hydride, or the analogous known lithium aluminum alkyi hydride reagents in an ether 
solvent, at a temperature ranging from O^'C to the boiling temperature of the solvent thereby displacing the sulfonate 
group and obtaining the 10-deoxy derivative, represented by the ^cture VIII above, where X^ and Y^ are both hydro- 
gen. As shown by the above structure, a 1 -0-acyl function in the precursor compound VII is also cleaved in tiiis reduc- 
tion step to produce the free la-hydroxy function, and any 0-acyl protecting group in the side chain would, of cours . 
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likewise be reduced to the corresponding free alcohol function, as is well understood in the art. If desired, the hydroxy 
groups at C-1 (or hydroxy groups in the side chain) can be reprotected by acylation or siiylation or ether formation to 
the corresponding acyl, alkylsilyl or alkoxyaikyl derivative, but such protection is not required. Afternative hydroxy-pro- 
tecting groups, such as alkylsilyl or alkoxyalkyl groups would be retained in this reduction step, but can be removed, as 
desired, at this or later stages in the process by standard methods known in the art. 

The above 1a-hydroxy-10-deoxy cydovitamin D intermediate is next solvolyzed in the presence of a low-molecular 
weight organic acid, using the conditions of DeLuca gl si U.S. Patents 4.195.027 and 4.260.549. When the solvolysis 
is carried out in acetic acid, for example, there is obtained a mixture of 1a-hydroxy-19-nor-vitamin D 3-acetate and 1a- 
hydroxy-19-nor-vitamin D 1 -acetate (compounds IX and X. below), and the analogous 1 - and 3-acylates are produced, 
when alternative adds are used for solvolysis. 




Direct basic hydrolysis of this mixture under standard conditions then produces the desired 1a-hydroxy-19-nor-vitamin 
D compounds of structure II above (where and are both hydrogen). Alternatively, the above mixture of monoace- 
tates may also be separated (e.g. by high pressure liquid chromatography) and the resulting 1 -acetate and 3-acetate 
isomers may be subjected separately to hydroxysis to obtain tiie same final product from each, namely tfie 1a-hydroxy- 
19-nor-vitamin D compounds of structure II. Also the separated monoacetates of structure IX or X or the free 1 .3-dihy- 
droxy compound can. of course, be reacylated according to standard procedures with any desired acyl group, so as to 
produce the product of structure II above, where X^ and represent acyl groups which may be the same or different. 

Compositions for use in the above-mentioned treatment of psoriasis comprise an effective amount of one or more 
1a-hydroxy-19-nor-vitamin D compounds as defined by the above formula II as tiie active ingredient, and a suitable car- 
rier. An effective amount of such compounds for use in accordance with this invention is typically from 0.01 ^g to 100 
)ig per gm of composition, and may be administered topically, orally or parenteralty in dosages of from, say, 0.1 ^day 
to lOO^g/day. 

The compounds may be formulated as aeams, fotions. ointments, topical patches, pills, capsules or tablets, or in 
liquid form as solutions, emulsions, dispersions or suspensions in pharmaceutically innocuous and acceptable solvent 
or oils, and such preparations may contain in addition other pharmaceutically innocuous or beneficial components, 
such as antioxidants or preserving agents, stabilising, wetting or emulsifying agents, solution promoters, coloring 
agents, binders or coating materials. 

The compositions of this invention are typically formulated as a foam (which may contain a propellent), a sticK a 
cleansing pad. an impregnated wipe, a face pack, a shaving foam or an after shave, but preferably as creams, lotions 
or ointments by choice of appropriate earners. Suitable carriers may be solid or liquid and indude vegetable or mineral 
oils such as corn starch, lactose, sucrose, peanut oil. olive oil and sesame oil. propylene glycol, white petrolatum (white 
soft paraffin), branched chain fats or oils, animal fats and high molecular weight alcohols (greater than C12). The pre- 
ferred carriers are those in which tiie active ingredient is soluble. Thickening agents (so that the composition is in ttie 
form of an ointment, cream, lotion or geQ. other active cosmetic ingredients including anti-wrinkle agents and anti- 
grease agents along with additives such as surtectants, soaps, batii additives, organic solvents, emulsrfiers, stabilizers 
and antioxidants may also be included as well as agents imparting color or fragrance if desired. 

Creams are preferably formulated from a mixture of mineral oil, self-emulsifying beeswax and water in which mix- 
ture the active ingredient, dissolved in a small amount of an oil such as almond oil. is admixed. A typical example of 
such a cream is one which indudes about 40 parts water, about 20 parts beeswax, about 40 parts mineral oil and about 
1 part almond oil. 

Ointments may be fonnulated by mixing a solution of the active ingredient in a vegetable oil such as almond oil witii 
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warm soft paraffin and allowing the mixture to cool. A typical example of such an ointment is one which includes about 
30% almond oil and about 70% white soft paraffin by weight 

Lotions may be conveniently prepared by dissolving the active ingredient, in a suitable high molecular weight alco- 
hol such as propylene glycol or polyethylene glycol. 

The compounds may be administered topically, as oral doses, or parenteralty by injection or infusion of suitabi 
sterile solutions. The compounds are advantageously administered in amounts sufficient to effect the differentiation of 
promyelocytes to normal macrophages. Dosages as described above are suitable, it being understood that the 
amounts given are to be adjusted In accordance with the severity of the disease, and the condition and response of the 
subject as is well understood in the art. If a solid carrier is used the dosage form of the compounds is typically tablets, 
capsules, powders, troches or lozenges. If a liquid carrier is used, soft gelatin capsules, or syrup or liquid suspensions, 
emulsions or solutions may be the dosage fbrni. 

Bldoolcal activitv of 1a-Hvdroxv-19-Nor-Vitamin D Compounds 

The 19-nor compounds exhibit a pattern of biological activity having high potency in promoting the differentiation of 
malignant cells and little or no activity in calcifying bone tissue. 

In this connection reference is made to the tests on differentiation of HL-60 cells and calcification activity for 1a,25- 
dihydroxy vitamin D3 and its 19-nor analogu given in EP-A-387077. 

It should be specifically noted that 1a-hydroxy-19-nor-vitamin D3 is expected to be less active than 1a.25-dihy- 
droxy-19-nor-vitamin D3 in causing differentiation of HL60 cells in vitro . However, in yjyo it is well established that 1a- 
hydroxy-vitamin D3 is rapidly converted to 1a.25-dihydroxy-vitamin D3, Hollick et al, Science. Vol. 190. pages 576-578 
(1975) and Holick et al. Journal of Clinical Endocrinology & Metabolism. Vol. 44, pages 595-598 (1977). Thus, tt is clear 
that the human body can rapidly convert the relatively inactive 1 a-hydroxylated-1 9-nor-vitamin D compounds to metab- 
olites highly active in causing cell differentiation. This in yivg capability makes possible the treatment of malignancies 
such as psoriasis with 1a-hydroxylated-19-nor-vitamin D compounds that do not initially have a hydroxyl group at tiie 
24 or 25 carbon position in the side chain. 

Claims 

Claims 16r the following Contracting States : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE 

1 . Use of a compound of formula I for the manufacture of a medicament for the treatment of psoriasis wherein formula 

lis: 



u 




I 



where X and Y are each independentiy hydrogen, acyl alkylsilyl or alkoxyalkyl, and where U is selected from a side 
chain of the formula 



EP 0474 517 B1 



5 




10 

wherein and R2 are each independently alky), deuteroalkyi, hydroxyalkyi or f luoroalKyl. or, when taken together 
represent the group --(CH2)m - where m is an Integer having a value of from 2 to 5, R3 Is hiydrogen, deuterium, 
hydroxy, fluorine, 0-acyl, alkyl. hydroxyalkyi or fluoroalkyi, Rg is hydrogen, deuterium, fluorine, alkyl. hydroxyalkyi 
IS or fluoroalkyi, or, R3 and Re taken together represent double-bonded oxygen or double-bonded cartwn, R4 and R5 
taken together form a cartx)n-cartx)n triple bond, and wherein n is an integer having a value of from 1 to 5 and 
wherein the carbon at any one of positions 20, 22, or 23 in the side chain may be replaced by an O, S, or N atom, 
with the proviso that when R3 is other than hydroxy or 0-acyl at least one of R3 and Rg is hydrogen or deuterium. 

20 2. Use according to daim 1 wherein R3 is hydroxy or 0-acyl. 

3. Use according to claim 1 or 2 wherein the medicament contains 0.01 }ig to 100 )ig of the compound per gram of 
the medicament. 

25 4. Use according to any one of claims 1 to 3 wherein the medicament is administrable to a patient by oral or parenteral 
means, or by topical means when R3 is hydroxy. 

5. Use according to any one of the preceding claims wherein the medicament is used to provide an amount of the said 
compound of 0.1 pg/day to 100 ^g/day. 

30 

6. A composition suitable for oral or parenteral treatment of psoriasis which conprises a compound of formula I as 
defined in claim 1 or 2 and an appropriate canier. 

7. A composition suitable for topical treatment of psoriasis which comprises a compound of formula I as defined in 
35 claim 1 where R3 is hydroxy and an appropriate carrier. 

8. A composition according to daim 6 or 7 which contains 0.01 ^g to 100 pg of said compound per gram of the com- 
position. 

40 9. Use of a 1 a-hydroxylated-1 9-nor-vitamin D compound of formula I as defined in claim 1 or 2 which compound upon 
administration to humans is converted to a metabolite and said metabolite in vitro will cause differentiation in a cell 
line for the manufacture of a medicament for the treatment of psoriasis. 

10. Use according to daim 9 wherein said cell line is a U937 cell line, a HL60 cell line or a Ml cell line. 

45 

Claims for the following Contracting State : ES 

1 . A process for the manufacture of a medicament for the treatment of psoriasis which comprises mixing a compound 
of formula I 

so 
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where X and Y are each independently hydrogen, acyt alkylsityl or alkoxyalkyl, and where U is selected from a side 
chain of the formula. 




wherein and R2 are each independently alkyl. deuteroalkyl, hydroxyalkyl or fluoroalkyl, or, when taken together 
represent the group - (CH2)m where m is an integer having a value of from 2 to 5. R3 is hydrogen, deuterium, 
hydroxy, fluorine, 0-acyl, alkyl, hydroxyalkyl or fluoroalkyl, Re is hydrogen, deuterium, fluorine, alkyl, hydroxyalkyl 
or fluoroalkyl, or. R3 and R5 taken together represent double-bonded oxygen or double-bonded caiton. R4 and R5 
taken together form a carbon-carbon triple bond, and wherein n is an integer having a value of from 1 to 5 and 
wherein the carbon at any one of positions 20. 22, or 23 in the side chain may be replaced by an O, S, or N atom, 
with the proviso that when R3 is other than hydroxy or 0-acyl at least one of R3 or Rg is hydrogen or deuterium with 
an appropriate carrier. 

2. A process according to claim 1 wherein R3 is hydroxy or O^cyl. 

3. A process according to daim 1 or 2 wherein the medicament contains 0.01 ^g to 1 00 ^g of the compound per gram 
of the medicament. 

4. A process according to any one of claims 1 to 3 wherein the medicament is administrabie to a patient by oral or 
parenteral means, or by topical means when R3 is hydroxy 

5. Process according to any one of the preceding claims wherein the medicament is used to provide an amount of the 

said compound of 0. 1 jig/day to 1 00 jig/day 

6. A process for the manufacture of a medicament for the treatment of psoriasis which comprises mixing a 1 a-hydrox- 
ylated-19-nor-vilamin D compound of formula 1 as defined in claim 1 or 2 which compound upon administration to 
humans is converted to a metabolite and said metabolite in vitro will cause differentiation in a cell line, with an 
appropriate carrier. 

Claims for the following Contracting State : GR 

1 . Us of a compound of formula I for the manufacture of a medicament for the treatment of psoriasis wherein fbrmula 

lis: 
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XO 



where X and Y are each independently hydrogen, acyl alkytsilyt or alkoxyalkyl, and where U is selected from a side 
chain of the formula 



wherein and R2 are each independently alkyl. deuteroalkyl. hydroxyalkyl or fluoroalkyl. or. when taken together 
represent the group - (CH2)m - where m is an Integer having a value of from 2 to 5, R3 is hydrogen, deuterium, 
hydroxy, fluorine, 0-acyl, alkyl. hydroxyalkyl or fluoroalkyl, Rg is hydrogen, deuterium, fluorine, alkyi, hydroxyalkyl 
or fluoroalkyl, or, R3 and Rg taken together represent double-bonded oxygen or double-bonded cait>on, R4 and R5 
taken together form a cartx)n-carbon triple bond, and wherein n is an integer having a value of from 1 to 5 and 
wherein the carbon at any one of pos'rtions 20, 22, or 23 in the side chain may be replaced by an O, S, or N atom, 
with the proviso that when R3 is other than hydroxy or 0-acyt at least one of R3 and Re is hydrogen or deuterium. 

Use according to claim 1 wherein R3 is hydroxy or 0-acyl. 

Use according to claim 1 or 2 wherein the medicament contains 0.01 fig to 100 ^g of the compound per gram of 
the medicament. 

Use according to any one of claims 1 to 3 wherein the medicament adntinistrable to a patient by oral or parenteral 
means, or by topical means when R3 is hydroxy. 

Use according to any one of the preceding claims wherein the medicament is used to provkie an amount of the said 
compound of 0.1 \ig/6ay to 100 jig/day. 

Use of a 1 a-hydroxylated- 1 9-nor-vitamin D compound of formula I as defined in claim 1 or 2 which compound upon 
administration to humans is converted to a metabolite and sakJ m6tatx)lite In vitro will cause differentiation In a cell 
line for the manufacture of a medicament for the treatment of psoriasis. 

Use according to claim 6 wherein said cell line is a U937 cell line, a HIj60 cell line or a Ml cell line. 

A process for preparing a composition suitable for oral or parenteral treatment of psoriasis which comprises a com- 
pound of formula I as defined in claim 1 or 2 and an appropriat carrier which comprises mixing the compound of 
formula I with the carrier. 
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9. A process for preparing a composHion suitable fa topical treatment of psoriasis which comprises a compound of 
formula I as delined In daim 1 where R3 Is hydroxy and an appr priate canier which comprises mixing the com- 
pound of formula I with the earner. 

10. A process according to claim 8 or 9 in which the composition contains 0.01 ^g to 100 ^g of said compound per 
gram of the composition. 

1 1 . A process for the manufacture of a medicament for the treatment of psoriasis which comprises mixing a compound 
of formula I as defined in daim 1 with an appropriate carrier. 

PatentansprOche 

PatentansprDche f Or fdlgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE 

1 . Venvendung einer Verbindung der Formel I zur Herstellung eines Medikaments zur Behandlung von Psoriasis 



worin X und Y unabhangig voneinander Wasserstoff, Acyl. Alkylsilyl Oder AlkoxyalkyI bedeuten, und U eine Selten- 
kette der Formel sind. 



worin und R2 unabhdngig voneinander Alkyl, DeuteroalkyI, Hydroxyalkyl Oder RuoralkyI bedeuten, Oder zusam- 
men die Gruppe -(CH2)m- bedeuten, worin m eine ganze Zahl von 2 bis 5 ist, R3 Wasserstoff, Deuterium. Hydroxy, 
Fluor, 0-Acyl, Alkyl, Hydroxyalkyl oder FluoralkyI ist. Re Wasserstoff, Deuterium, Fluor, Alkyl, Hydroxyalkyl Oder 
FluoralkyI ist, oder R3 und Re zusammen doppettgebundenen Sauerstoff Oder doppeltgebundenen Kohlenstoff 
bedeuten, R4 und R5 zusammen eine Kbhler^off-Kohlenstoff-Dreifachbindung bilden. und n eine ganze Zahl von 
1 bis 5 Ist, und worin das Kbhienstoffetom in einer der Stellungen 20, 22 oder 23 In der Seltenkette durch ein 
S- Oder N-Atom ersetzt sein kann, mit der MaBgabe. da3, wenn R3 von Hydroxy oder O-Acyl verschieden Ist, nrtin- 
destens einer der Reste R3 und Re Wasserstoff oder Deuterium ist. 

2. Verwendung nach Anspruch 1 . dadurch gekennzeichnet. daB R3 Hydroxy oder 0-Acyl ist. 

3. Verwendung nach Anspruch 1 oder 2. dadurch getennzeichnet, daB das Arzneimlttel 0.01 |xg bis 100 jig der Ver- 
bindung pro Gramm Arzneimlttel enthdH. 





R4 A 
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4. Verwendung nach einen der Anspruche 1 bis 3, dadurch gekennzeichnet daB das Arzneimittel an einen Patienten 
oral Oder parenteral verabreichbar ist. oder. wenn R3 Hydroxy ist. topisch. 

5. Verwendung nach einen der vorhergeh nden AnsprOche, dadurch gekennzeichnet, dal3 das Arzneimittel so ver- 
wendet wird. daB die Veibindung in einer Menge von 0,1 (ig/Tag bis 100 ^gTTag bereitgestellt wird. 

6. Zusammensetzung zur oralen oder parenteralen Behandlung von Psoriasis, dadurch gekennzeichnet, daB sie eine 
Verblndung der Formel I nach Anspruch 1 oder 2 und einen geeigneten Trflger umbBt. 

7. Zusammensetzung zur topischen Behandlung von Psoriasis, dadurch gekennzeichnet, daB sie eine Vert)indung 
der Formel I nach Anspruch 1, worin R3 Hydroxy ist, und einen geeigneten Trdger umfaBt. 

8. Zusammensetzung nach Anspruch 6 oder 7, dadurch gekennzeichnet, daB sie 0.01 ^g bis 100 iig der Verbindung 
pro Gramm der Zusammensetzung enthdlt. 

9. Venvendung einer la-hydroxylierten 19-Norvitamin D- Veibindung der Formel I nach Anspruch 1 oder 2, dadurch 
gekennzeichnet, daB die Verbindung bei der Verabrelchung an Menschen in einen Metaboliten uberfuhrt wird, und 
der Metabolit in vitro eine Differenzierung einer Zellinie zur Herstellung eines Aizneimittels zur Behandlung von 
Psoriasis verursacht. 

10. Venwendung nach Anspruch 9. dadurch gekennzeichnet, daB die Zellinie eine U937-Zellinie, eine HL60-Zellinie 
Oder eine Ml -Zellinie ist. 

PatentansprOche fOr folgenden Vertragsstaat : ES 

1. Verfahren zur Herstellung eines Arzneimittels zur Behandlung von Psoriasis, dadurch gekennzeichnet, daB man 
eine Verbindung der Formel I 



u 




worin X und Y unabhdnglg voneinander Wasserstoff, Acyl, Alkylsilyl oder Alkoxyalkyl bedeuten, und U eine Seiten- 
kette der Formel sind. 




worin und R2 unabhflngig voneinander Alkyl, DeuteroalkyI, HydroxyalkyI oder FluoralkyI bedeuten, oder zusam- 
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men die Gruppe -(CH2)m- bedeuten, worin m eine ganze Zahl von 2 bis 5 ist R3 Wasserstoff. Deuterium. Hydroxy. 
Fluor, O-Acyl. AlkyI, HydroxyalkyI Oder Ruoralkyl ist, Re Wasserstoff, Deuterium, Ruor, Alkyl. HydroxyalkyI oder 
FluoralkyI ist, Oder R3 und Rg zusammen doppeltgebundenen Sauerstoff oder doppeltgebundenen Kohlenst ft 
bedeuten. R4 und R5 zusammen eine Kohlenstoff-Kohlenstoff-Dreifachbindung bilden, und n eine ganze Zahl von 
1 bis 5 ist, und worin das Kohlenstoffatom in einer der Stellungen 20, 22 oder 23 in der Seitenkette durcfi ein 0-, 
S- Oder N-Atom ersetzt sein kann, mit der MaBgabe, daB. wenn R3 von Hydroxy oder 0-Acyl verschieden ist, min- 
destens einer 6& Reste R3 und R5 Wasserstoff oder Deuterium ist, mit einem geeigneten Trager mischt 

2. Verfahren nach Anspruch 1 , dadurch gekennzeichnet, daB R3 Hydroxy oder O-Acyi ist. 

3. Verfehren nach Anspruch 1 oder 2, dadurch gekennzeichnet. daB das Arzneimfttel 0,01 iig bis 1 00 ^g der Verbin- 
dung pro Gramm Arzneimittel enthait. 

4. Verfahren nach einem der Anspruche 1 bis 3, dadurch gekennzeichnet, daB das Arzneimittel an einen Patienten 
oral Oder parenteral verabreichbar ist, oder, wenn R3 Hydroxy ist, toplsch. 

5. Verfehren nach einem der vorhergehenden AnsprOche, dadurch gekennzeichnet, daB das Arzneimittel so venven- 
det wird, daB die Verfoindung In einer Menge von 0,1 ^g^ag bis 100 (ig/Tag bereitgestellt wird. 

6. Verfahren zur Herstellung eines Arzneimittels zur Behandlung von Psoriasis, dadurch gekennzeichnet, daB man 
eine la-hydroxylierte 19-Norvitamin D-Verbindung der Forme! I nach Anspruch 1 oder 2, die bei der Verabreichung 
an Menschen in einen Metaboliten ubergef Qhrt wird, und der l\4etabolit in vitro die Differenzierung einer Zellinie ver- 
ursacht, mit einen geeigneten Trdger mischt 

PatentansprQche f Qr foigenden Vertragsstaat : OR 

1 . Venvendung einer Verbindung der Formel I zur Herstellung eines Medikaments zur Behandlung von Psoriasis 



U 




^ I 



worin X und Y unabhangig voneinander Wasserstoff. Acyl, Alkylsilyl oder AlkoxyalkyI bedeuten, und U eine Seiten- 
kette der Formel sind. 




worin R^ und R2 unabhdngig voneinander Alkyl, Deuteroalkyl. HydroxyalkyI oder Ruoralkyl bedeuten. oder zusam- 
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men die Grupp -{CH^jm' bedeuten. worin m eine ganze Zahl von 2 bis 5 ist. R3 Wasserstoff, Deuterium. Hydroxy. 
Ruor. 0-Acyt, All^t. Hydroxyalkyl Oder Ruoralkyi ist. Re Wasserstoff, Deuterium. Ruor, Alkyl. Hydroxyall^ oder 
RuoralkyI ist. oder R3 und R^ zusammen doppeltgebundenen Sauerstoff oder doppeltgebundenen Kbhienstoff 
bedeuten, R4 und R5 zusammen eine Kohienstoff-Kbhienstoff-Dreifachbindung bilden. und n eine ganze Zahl von 
s 1 bis 5 ist, und worin das Kbhienstoffatom in iner der Stellungen 20. 22 oder 23 in der S itenkette durch in 

S- Oder N-At m ersetzt sein kann, mit der MaBgabe. daB, wenn R3 von Hydroxy oder 0-Acyl verschieden Ist, min- 
destens einer der Reste R3 und Re Wasserstoff oder Deuterium ist. 

2. Venwendung nach Anspruch 1 , dadurch gekennzeichnet, daB R3 Hydroxy oder 0-Acyl ist. 

10 

3. Venwendung nach Anspruch 1 oder 2. dadurch gekennzeichnet, daB das Arzneimittel 0.01 ^g bis 100 pg der Ver- 
bindung pro Qramm Arzneimittel enthait. 

4. Venwendung nach einem der AnsprQche 1 bis 3. dadurch gekennzeichnet. daB das Arzneimittel an einen Patienten 
75 oral Oder parenteral verabreichbar ist, oder. wenn R3 Hydroxy ist. topisch. 

5. Venivendung nach einem der vorhergehenden Anspruche, dadurch gekennzeichnet, daB das Arzneimitlel so ver- 
wendet wird, daB die Verbindung in einer Menge von 0,1 pig/Tag bis 100 ^gHag bereitgestellt wird. 

20 6. Venwendung einer la-hydroxylierten 19-Norvitamin D- Verbindung der Formel I nach Anspruch 1 oder 2, dadurch 
gekennzeichnet, daB die Verbindung bei der Verabreichung an Menschen in einen Metaboliten uberfuhrt wird, und 
der Metabolit in vitro eine Differenzierung einer Zellinie zur Herstellung eines Arznelmittels zur Behandlung von 
Psoriasis verursacht. 

25 . 7. Venwendung nach Anspruch 6, dadurch gekennzeichnet. daB die Zellinie eine U937-Zellinie. eine HL60-Zellinie 
Oder eine Ml -Zellinie ist. 

8. Verfahren zur Herstellung einer zur oralen oder parenteralen Behandlung von Psoriasis geeigneten Zusammen- 
setzung. die eine Verbindung der Formel I nach Anspruch 1 oder 2 und einen geeigneten Trager umf^Bt, dadurch 

30 gekennzeichnet. daB man die Veiblndung der Formel I mit dem TrSger mischt. 

9. Verfahren zur Herstellung einer zur topischen Behandlung von Psoriasis geeigneten Zusammensetzung, die eine 
Verbindung der Formel I nach Anspruch 1. worin R3 Hydroxy ist, und einen geeigneten Trdger umfaBt. dadurch 
gekennzeichnet, daB man die Verbindung der Formel I mit dem Trdger mischt. 

35 

10. Verfahren nach Anspruch 8 oder 9. dadurch gekennzeichnet, daB die Zusammensetzung 0,01 ^g bis 100 |xg der 
Verbindung pro Qramm der Zusammensetzung enthait. 

11. Verfahren zur Herstellung eines Arzneimittels zur Behandlung von Psoriasis, dadurch gekennzetehnet, daB man 
40 eine Verbindung der Formel I nach Anspruch 1 mit einem geeigneten Trdger mischt 

Revendications 

Revendlcatlons pour les Etats contractants sulvants : AT, BE, CH, DE, DK, FR, GB, IT, U, LU, NL, SE 

45 

1 . Utilisation d*un compost de Ibrmule I pour la fabrication d*un medicament destind au traitement du psoriasis, la for- 
mula I dtant la suivante : 



so 



55 
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OY 



I 



xo 



dans laquelle X et Y repr^sentent chacun. ind^endamment. un atome d'hydrog^ne ou un groupe acyle, alkylsilyle 
ou atoxyalkyle. et U repr^sente une chaTne laterals de fbrmule 



dans laquelle et R2 repr6sentent chacun, ind6pendamment, un groupe alkyle, deut^roall^e, hydroxyalkyle ou 
fluoroalkyle, ou bien repr^entent conjointement un groupe ^CH2)m— ou m repr^ente un nombre entier valant 
de 2 6 5, R3 repr6sente un atome d'hydrog^ne, de deut6rium ou de f luor ou un groupe hydroxyle, 0-acyle. alkyle. 
hydroxyalkyle ou fluoroalkyle. Re repr6sente un atome d'hydrog^ne, de deuterium ou de f luor ou un groupe alkyle. 
hydroxyalkyle ou fluoroalkyle, ou bien R3 et Rg repr^entent conjointement un atome d'oxyg^ne a double liaison ou 
un atome de caitone k double liaison, R4 et R5 repr^sentent conjointement une triple liaison carbone-carfoone et 
n repr^sente un nombre entier valant de 1 d 5, et I'atome de cartsone occupant n'lmporte laquelle des positions 20, 
22 et 23 dans la chaTne lat^rale peut 6tre remplac6 par un atome d'oxyg^ne, de soufre ou d'azote, sous reserve 
que. si R3 repr^ente autre chose qu'un groupe hydroxyle ou 0-acyte. au moins I'un des R3 et Re repr^sente un 
atome d'hydrog^ne ou de deuterium. 

Utilisation conforme k la revendication 1, pour laquelle R3 repr^ente un groupe hydroxyle ou 0-acyle. 

Utilisation conforme k la revendication 1 ou 2, ou le m^lcament contient de 0.01 pg d 100 ^g du compost par 
gramme de medicament. 

Utilisation conforme d Tune des revendications 1 & 3. oCi le medicament peut 6tre administr6 k un patient par voie 
orale ou parent6rale, ou encore en usage externe si R3 repr6sente un groupe hydroxyle. 

Utilisation conforme k i'une des revendlcations pr6cedentes. oCi Ton emploie le medicament de fa^on k apporter 
ledrt compose en une quantite de 0.1 ^g/jour k 100 pg^our. 

Composition appropriee pour le traitement du psoriasis par vole orale ou parenterale. qui contient un compose de 
formule I. def inie dans la revendication 1 ou 2. et un vehicule convenable. 

Composition appropriee. en usage externe, pour le traitement du psoriasis, qui contient un compose de formule I, 
def inie dans la revendication 1, oCi R3 represente un groupe hydroxyle. et un vehicule convenable. 

Composition conforme k la revendication 6 ou 7, qui contient de 0.01 (xg e 100 ^g dudit compose par gramme de 
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composition. 



9. Utilisation d'une 1a-hydroxy-19-nor-vitamine D. compost de formule i d^finie dans la revendication 1 ou 2, lequel 
compost est converti, apr^ administration chez I'homme. en un metabolite qui provoque in vitro la diff^rendation 
d'une Iign6e cellulaire, pour la labrication d*un medicament destine au traitement du psoriasis. 

10. Utilisation conforme k la revendication 9. ladite lignee cellulaire etant une lign^e de cellules U937, une lign^e de 
cellules HLSO ou une llgnee de cellules M1 . 

Revendlcations pour I'Etat oontractant suivant : ES 

1 . Precede de fabrication d'un medicament destine au traitement du psoriasis, qui comporte le lait de meianger avec 
un vehicule approprie un compose de formule I : 



dans laquelle X et Y representent chacun, independamment. un atome d'hydrog^ne ou un groupe acyle, alkylsilyle 
ou alcoxyalkyle. et U represente une chatne laterale de formule 



dans laquelle Ri et R2 representent chacun. ind^endamment. un groupe alkyle. deuteroalkyle. hydroxyalkyle ou 
fluoroalkyle, ou bien representent conjointement un groupe — (CH2)m — ou m repr6sente un nombre entier valant 
de 2 ^ 5, R3 represente un atome d'hydrogene, de deuterium ou de f luor ou un groupe hydroxyle, 0-acyle, alkyle. 
hydroxyalkyle ou f luoroall^e, Re represente un atome d'hydrogene. de deuterium ou de f luor ou un groupe alMe. 
hydroxyalMe ou f luoroall^e, ou bien R3 et R^ representent conjointement un atome d'oxygene k double liaison ou 
un atome de carbone k double liaison, R4 et R5 representent conjointement une triple liaison cartx}ne-cartx)ne et 
n represente un nombre entier valant de 1 ^ 5. et I'atome de cartx)ne occupant nimporte laquelle des positions 20. 
22 et 23 dans la chaTne laterale peut etre remplace par un atome d'oxygene, de soufre ou d'azote. sous reserve 
que. si R3 represente autre chose qu*un groupe hydroxyle ou 0-acyle. au moins I'un des R3 et R5 represente un 
atome d'hydrogene ou de deuterium. 

2. Precede confbmfie k la revendication 1 . dans lequel R3 represente un groupe hydroxyle ou O-acyle. 

3. Procede conforme k la revendication 1 ou 2, dans lequel le medicament contient de 0.01 ^g ^ 100 ^g du compose 
par gramme de medicament. 



U 
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4. Proc^6 conforme k Tune des revendications 1 & 3. ou le medicament peut 6tre adnrunistr^ k un patient par voie 
orale ou parent6rale, ou encore en usage externe si R3 repr^sente un groupe hydrQxyl . 

5. Proc^6 conforme d Tune des revendications pr^c^entes, ou Ton emploie le m^lcament de fa^on ^ apporter ledit 
compost n une quantity de 0,1 ^g^our k 100 ^g/jour. 

6. Proc6d6 de fabrication d'un medicament destine au traitement du psoriasis, qui comports le ^it de meianger avec 
un v6hicule appropri6 une 1a-hydroxy-19-nor-vitamine D, compose de formule I d6flnie dans ta revendication 1 ou 
2, lequel compose est converti. apres administration chez I'homme, en un metabolite qui provoque in vitro la diffe- 
rendation d'une lignee cellulaire. 

Revendications pour i'Etat contractant suivant : GR 

1 . Utilisation d'un compose de formule I pour la fabrication d'un medicament destine au traitement du psoriasis, ta for- 
mule I etant ia sulvante : 



dans laquelle X et Y representent chacun, independamment, un atome d'hydrogene ou un groupe acyle, alkyfsilyle 
ou alcoxyall^e. et U represente une chatne taterale de formule 



dans laquelle et R2 represented chacun, independamment, un groupe alkyle. deuteroalkyle, hydroxyalkyle ou 
fluoroalkyle, ou bien representent conjdntement un groupe —iCH2im—o^ m represente un nombre entier valant 
de 2 ^ 5, R3 represente un atome d'hydrogene, de deuterium ou de f luor ou un groupe hydroxyle, 0-acyle, alkyte, 
hydroxyalkyle ou fluoroalkyle, Rg represente un atome d'hydrogene. de deuterium ou de fluor ou un groupe alkyte, 
hydroxyalkyle ou fluoroalkyle, ou bien R3 et Re representent conjointement un atome d'oxygene k double liaison ou 
un atome de caitone k double liaison, R4 et R5 representent conjointement une triple liaison carbone-caibone et 
n represente un nombre entier valant de 1 & 5, et I'atome de cartx>ne occupant nimporte laquelle des positions 20. 
22 et 23 dans la chaTne taterale peut §tre remplace par un atome d'oxygene, de soufre ou d'azote, sous resen^e 
que, si R3 represente autre chose qu'un groupe hydroxyle ou 0-acyte, au moins l*un des R3 et R5 represente un 
atome d'hydrogene ou de deuterium. 

2. Utilisation conforme k la revendication 1 , pour laquelle R3 represente un groupe hydroxyle ou 0-acyle. 

3. Utilisation conforms k la revendication 1 ou 2. oD te medicament contient de 0,01 ^ e 100 ^g du compose par 
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gramme de medicament. 

4. Utilisation confbrme k Tune des revendications 1 ^ 3. ou le medicament peut §tre administr6 k un patient par vole 
orale u parent§rale. ou encor en usage externe si R3 repr^sente un gr upe hydroxyle. 

5. Utilisation conforme k I'une des revendications prec^dentes. . Ci Ton emploie I . medicament de fagon k apporter 
ledit compose en une quantite de 0,1 ^g/jour k 100 ^g/jour. 

6. Utilisation d'une 1a>hydroxy-19-nor-vitamine D, compose de formula I definie dans la revendication 1 ou 2, lequel 
compose est converti, apres administration chez Thomme, en un metabolite qui provoque in vitro la differendation 
d'une lignee celiulaire, pour la fabrication d'un medicament destine au traitement du psoriasis. 

7. Utilisation confbrme k la revendication 6, ladite lignee celiulaire etant une lignee de cellules U937, une lignee de 
cellules HL60 ou une lignee de cellules Ml. 

8. Procede de preparation d'une composition appropriee pour le traitement du psoriasis par voie orale ou parenterale, 
qui contient un conpose de fbrmule I, definie dans la revendication 1 ou 2, et un vehicule oonvenaUe. lequel pro- 
cede oomporte le fait de meianger le compose de fbrmule I avec le vehicule. 

9. Procede de preparation d'une composition appropriee, en usage externe, pour le traitement du psoriasis, qui con- 
tient un compose de formule I. definie dans la revendication 1, ou R3 represente un groupe hydroxyle. et un vehi- 
cule convenable. lequel precede comporte le fait de meianger le compose de fbrmule I avec le vehicule. 

10. Procede confbrme k la revendication 8 ou 9, dans lequel la composition contient de 0.01 ^g § 100 ^g dudit com- 
pose par gramme de composition. 

11. Procede de fabrication d'un medicament destine au traitement du psoriasis, qui comporte le fait de meianger un 
compose de fbmiule 1» definie dans la revendication 1. avec un vehicule approprie. 
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